We predict new features for the evolution of non-canonical screw wave front dislocations nested in di racting light beams. The evolution equations for the location of single-charge dislocations are derived and their consequences elaborated using illustrative examples. It is shown that the dynamical trajectories of the vortices can be controlled by adjusting the non-canonical strength of the input dislocations.
Singular light beams that contain topological wave front dislocations, 1 are ubiquitous entities that display fascinating properties with widespread important applications. 2?3 Screw dislocations, or vortices, are a common dislocation type. They are spiral phase-ramps around a singularity where the phase of the wave is unde ned and its amplitude vanishes. The order of the screw dislocation multiplied by its sign is referred to as the winding number, or topological charge of the dislocation. Vortices appear spontaneously in several settings, including in speckle-elds, in optical cavities and in the doughnut laser modes. Otherwise they can be readily generated, e.g., with phase masks, 4 and nested in host beams.
The location of vortices nested in di racting light beams evolves dynamically and it has been shown to depend on the evolution of the shape, in amplitude and in phase, of the host beam. Our aim in this Letter is to show that the dynamical evolution of the vortices also depends on the intrinsic spatial properties of the wave front dislocations themselves. 5 We examine a particular class of non-symmetric, or non-canonical, vortices. Higher-order vortices are unstable against asymmetric deformations, and they break apart into their corresponding single-charge constituents, thus we concentrate on single-charge dislocations. Whole families of non-canonical vortices can be constructed by continuously deforming the symmetric, or canonical, vortices whose evolution nested in di racting beams has previously been investigated in linear and nonlinear media. 6?11 Importantly, all members of a given family of such non-canonical vortices carry the same topological charge as their canonical counterpart.
However, the dynamical trajectories followed by the canonical and the non-canonical vortices nested in di racting light beams can be signi cantly di erent, and we demonstrate that the dynamical trajectories followed by the vortices depend strongly on the non-canonical strength of the input wave front dislocations.
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We consider the evolution of the slowly-varying envelope E(x; y; z) of a light beam gov- 
where g is a general linear or nolinear operator that satis es g(E = 0) = 0. In particular, we study the evolution of a single-charge vortex of the form E = fx ? x 1 (z) + iA(z) y ? y 1 (z)]g F(x; y; z); (2) where (x 1 ; y 1 ) stands for the location of the vortex in the transverse plane and F(x; y; z) is the host beam pro le. The value of the complex parameter A determines for the non-canonical strength of the vortex: With A = 1, the expression (2) corresponds to a symmetrical, or canonical vortex nested in the beam F. Vortices are located at complex zeroes of E(x; y; z). In the case of canonical vortices, the lines in the transverse plane where the real and imaginary parts of E vanish cross at right angles, hence, the term canonical. When A 6 = 1, the intensity pattern of the light beam E has no radial symmetry around the vortex core, and at the location of the phase dislocation the real and imaginary parts of E cross each other at general angles. Figure 1 shows the intensity and phase structure of the core of a typical single-charge non-canonical vortex with A = 1+i. Note that the chirality of the single-charge dislocation carried by the vortex, de ned as the circulation of the gradient of the phase of E around the screw dislocation, is given by the sign of the real part of the parameter A.
Therefore, a family of di erent non-canonical vortices that carry the same topological charge can be constructed by varying the complex value of A while keeping the sign of <e(A) xed.
The evolution of the vortex properties can be derived using a multiple-scale approach around the vortex core. 9;10 Assuming that the host beam F does not vanish at the location of the vortex and that g(E = 0) = 0 as stated above, one nds that the location of the vortex satis es the equation 
To expose the rich variety of new e ects introduced by the non-canonical nature of the vortices, next we show selected illustrative examples. Generally A may be complex so as an initial condition we set A 0 = A 0;r + iA 0;i , and without loss of generality we set y 1;0 = 0 and varied x 1;0 to control the initial vortex position. We con rmed that the predictions of (6)- (7) coincide with those obtained by solving Eq. (1) A 0 = 1 so that the above equations describe a circumference in the transverse plane. Otherwise, they correspond to an oval whose eccentricity is dictated by the non-canonical strength of the input dislocation. Figure 3 Figure 4 shows representative examples of the vortex trajectories in the transverse plane for di erent beam ellipticities. The crucial point revealed by the plot is that the variation of the non-canonical strength of the vortex must be taken into account to accurately predict the vortex motion. Importantly, this is so in spite of the fact the input vortex features a canonical shape. To stress this point, Fig. 4(a) shows the evolution of an initially canonical vortex as dictated by (12) and the familiar evolution that is obtained by ignoring the non-canonical nature of the evolving vortex. The important di erence is clearly visible.
A direct potential application of the new vortex behavior revealed is the realization of recon gurable rotary optical tweezers, where the output position of the tweezer is dictated by the non-canonical strength of the input dislocation or by the ellipticity of the host beam.
The implementation of active versions in media with anisotropic nonlinearities, where the non-canonical strength of the vortices is a ected by the intensity of the pump light itself or by an external signal, constitutes a fascinating possibility that remains to be elaborated.
In conclusion, we have exposed the rich dynamical features introduced by the noncanonical nature of optical vortices nested in light beams. In particular, it has been shown that the vortex motion across the host beam can be controlled by adjusting the non-canonical strength of the dislocations. We addressed vortices nested in Gaussian beams propagating in linear media, but the results have implications to all systems employing vortex entities, including propagation in nonlinear media, vortex solitons, optical tweezers and vortex structures formed with Bose-Einstein condensates. 13 This work was supported by the Generalitat de Catalunya. 
